The recent studies of Gillespie and Gunsalus (1953), Dagley and Dawes (1953) , Ajl (1953) , and Wheat and Ajl (1954) (Ajl, 1950) . The bacteria were harvested after 24 hours of incubation at 35 C,
The recent studies of Gillespie and Gunsalus (1953) , Dagley and Dawes (1953) , Ajl (1953) , and Wheat and Ajl (1954) suggested that in addition to the oxidation of citrate by the Krebs' cycle series of reactions extracts of bacteria can effect a C2,C4 split of citrate. Wheat and Ajl (1954) (Ajl, 1950 Gunsalus, it would appear that the enzyme described in this report is the same as the one responsible for adaptive citrate fermentation pathway in E. coli (Grunberg-Manago and Gunsalus, 1953) . and cell-free extracts were prepared by grinding with "aluimina 303" powder essentially as described by McIlwain (1948) . Conventional Warburg manometric techniques were used for CO2 evolution studies. For anaerobic experiments the vessels were filled with N2 freed from residual 02 by passing the gas through a series of absorption towers containing alkaline pyrogallol. To remove coenzyme A, extracts were treated with the anion exchange resin "dowex-l" according to the procedure described by Chantrenne and Lipmann (1950 creased absorption at 280 m,u. The method is described in detail by Greenwood and Greenbaum (1953 C4 acid was identified qualitatively using paper chromatography according to the procedure of Lugg and Overell (1948) .
DISCUSSION
From the evidence available in the literature (Swim and Krampitz, 1952; Ajl, 1953; Wheat and Ajl, 1954) , it is reasonable to conclude that at least two pathways exist for the breakdown of citric acid in E. coli. These include (a) the stepwise degradation of citrate by the Krebs' cycle reactions and (b) the breakdown of citrate into a C2 and C4 unit not involving coenzyme A. The possibility existed that the latter breakdown could take place by a reversal of the "condensing enzyme". This does not appear to be the case R. W. WHEAT, D. T. 0. WONG, AND S. J. AJL since, as was shown here, the split of citrate occurs in the absence of coenzyme A.
A fundamental difference appears to exist between extracts obtained from aerobically and anaerobically grown cells. The mechanism of the anaerobic formation of a-ketoglutarate from citrate by extracts from aerobically grown E. coli has been described recently in detail (Wheat and Ajl, 1954) . From the data presented here and in the previous publication, two observations are quite clear, e.g., (1) the anaerobic formation of a-ketoglutaric acid from citrate and (2) 
